Food security is a complex and multi-dimensional phenomenon. As such, its measurement may entail and benefit from the combination of both 'qualitative-subjective' and 'quantitative-objective' indicators. Yet, the evidence on the external validity of subjectivetype information is scarce, especially using representative household surveys. The aim of this paper is to compare information on self-perceived food consumption adequacy from the subjective modules of household surveys with standard quantitative indicators, namely calorie consumption, dietary diversity and anthropometry. Datasets from four countries are analysed: Albania, Indonesia, Madagascar and Nepal. Simple descriptive statistics, correlation coefficients, contingency tables and multivariate regression show that the 'subjective' indicator is at best poorly correlated with standard quantitative indicators. The paper concludes that while subjective food adequacy indicators may provide insight on the …/.
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vulnerability dimension of food insecurity, they are too blunt an indicator for food insecurity targeting. An effort towards developing improved subjective food security modules that are contextually sensitive should go hand in hand with research into how to improve household survey data for food security measurement along other dimensions of the phenomenon, particularly calorie consumption.
Introduction
The 1996 World Food Summit brought in the development debate to centre-stage the issue of hunger and food insecurity as both cause and effect of poverty and slow growth. In the wake of this new push, reducing hunger and food insecurity also became one of the Millennium Development Goals, bringing with it the necessity for individual countries to measure progress in achieving the proposed targets.
The conceptualization of food security has evolved over time, partly preceding and partly paralleling similar evolutions in poverty. Since the World Food Conference of 1974, food security paradigms have shifted from the global and national level to the household and individual level; from a 'food first' to a 'livelihood' perspective and from objective indicators to subjective perceptions (Maxwell 1996) . In this paper, we focus on the last of these issues, which is directly related to the increasing demand for rigorous measurement methods and to the debate over qualitative versus quantitative indicators.
Measuring and assessing food insecurity have proved to be challenging and daunting tasks for researchers and practitioners. Traditionally, a divide has persisted between objective-quantitative methods versus subjective-qualitative techniques for the measurement of poverty and food insecurity. More recently, these two types of measures and methods have been increasingly viewed as complementary, and it has become evident that a suite of indicators is necessary to capture the multifaceted nature of food security. In response, an increasing number of quantitative surveys now collect subjective-type information. Despite these methodological advances and the availability of better quality data, empirical evidence on the reliability and validity of the various subjective indicators in use remains scant. Even though much work has been done on alternative indicators, and the literature on subjective poverty lines is growing, relatively less progress has been made in terms of externally validating self-assessment indicators of food security that use representative household surveys. Towards this end, the use of household surveys containing both objective and subjective information on the same household provides a valuable workbench for this type of validation.
Most examples of validation are found in the poverty literature, as can be seen in Pradhan and Ravallion (2000) ; Ravallion and Lokshin (1999) ; Lokshin, Umapathi and Paternostro (2003) and Carletto and Zezza (2006) . Pradhan and Ravallion (2000) and Lokshin, Umapathi and Paternostro (2003) , using multivariate regression analyses, take the subjective perception of food consumption adequacy questions to construct a money matrix subjective poverty line, which is then compared to the standard objective poverty line. In terms of food security, Hamilton et al. (1997) compare the US subjective food security index to a variety of alternative indicators. Coates, Webb and Houser (2003) do the same for a prototype index in Bangladesh, as well as cite other studies in developing countries.
Our initial intention was to validate self-assessment indicators with respect to some standard quantitative indicators normally used as benchmarks, based on the assumption that the benchmark itself is a more direct and accurate measure of the 'true' food security status. Measures of consumption, poverty, anthropometry and other socioeconomic variables have all been used as benchmarks. In practice, per capita calorie consumption is utilized as the main benchmark measure. However, as our work progressed, we realized that validation becomes problematic when the benchmarks themselves are problematic. More importantly, if food security is a multidimensional phenomenon and cannot be captured by a single indicator, how can we test alternative indicators against a single benchmark? As a result, this paper may appear to ask more questions than it answers, and the main objective is thus to contribute to these debates. Building on the analysis of four household surveys, we offer some recommendations on future research aimed at integrating objective and subjective indicators in household surveys.
The paper is structured as follows. The next section reviews the concept of food security and the search for alternative indicators. The third section briefly describes the datasets, and the fourth section presents the empirical results. The fifth section provides a discussion of the results and concludes.
Measuring food security
The most frequently cited definition of food security is still the one that was proposed almost two decades ago by the World Bank (1986: 1) , which defines food security as 'access by all people at all times to sufficient food for an active and healthy life'. The operationalization of this concept presents many challenges. Measurements and assessment methodologies and methods can differ considerably, even within the boundaries of the qualitative and quantitative traditions. Food security, as with poverty, is a cross-cutting, complex and multifaceted phenomenon. The food security literature spans a wide range of disciplines, including anthropology, nutrition, sociology, economics, geography, public health and epidemiology (Chung et al. 1997) . Conceptually, food security is generally broken down into four different componentsavailability, access, utilization and vulnerability-each capturing different, but overlapping, dimensions of the phenomenon. As discussed above, there is a consensus that no single indicator can capture all aspects of food insecurity while also providing policymakers with relevant and timely information in a cost-effective manner. For this reason, efforts have been put into finding easy-to-implement and reliable alternative indicators which complement each other.
Following FAO (2003a), we identify five general types of methods/indicators. The first indicator can be labelled undernourishment, a measure commonly identified with the Food and Agriculture Organization of the United Nations (FAO). This FAO method begins with an estimate of the per capita dietary food energy supply, derived from aggregate food supply data. Assumptions regarding the distribution of this supply across households are made on the basis of income or consumption distribution, or other available data. The proportion of the undernourished in the total population is then defined as that part of the distribution lying below a minimum energy requirement level (Naiken 2003) . The FAO measure is useful for comparisons across countries and over time.
A second group of indicators, which can be termed food intake, measures the amount of food actually consumed at the individual or household level. Indicators at the individual level can be obtained directly by measuring actual food intake through a number of techniques. Food intake surveys, however, are relatively rare, given its cost considerations. Instead, food consumption is usually measured indirectly through household surveys. Household surveys in general, and multipurpose household surveys in particular, are aimed at assessing living standards, not just food security. Although they are time-, resource-and skill-intensive, they are now regularly implemented in many countries. Household-level data can be used to construct a number of measures of food insecurity, including food energy deficiency and poor diet quality and diversity.
The third approach to the assessment of dietary deficiencies is to measure food utilization through nutritional status. Anthropometric measures of children are regularly collected in random sample surveys in many countries. Anthropometric measures, as outcome measures, are well suited for monitoring and evaluating interventions, and can be collected with socioeconomic information in order to analyse the determinants of malnutrition. Anthropometric attainment, however, is a nonspecific indicator, because it is the result not only of food intake, but also of factors such as sanitation, health and childcare practices.
Fourth, food availability is of little use if households or individuals do not have enough financial or productive resources to acquire food. The fourth group of indicators revolves around the concept of access to food and can be proxied by wealth status, measured by total consumption, expenditures or income. Access-to-food indicators, and in particular income, have served as the main food security indicator in many countries. The link between access and a given wealth proxy breaks down when local markets are not functioning, as in the case of war or disaster, for example.
Finally, the last approach revolves around the concept that even if households are not currently undernourished, they may be at risk or vulnerable to future deprivation. Vulnerability is an inherently dynamic concept which expresses ex-ante vulnerability and ex-post outcomes. Because it is an expression of a 'future state of the world' which, by definition, we do not know a priori, vulnerability is, in itself, difficult to measure (Dercon 2001) . Vulnerability is often gauged through qualitative or 'self-assessment' indicators of food insecurity, capturing dimensions which are difficult to isolate with traditional quantitative measures, especially in the absence of panel data. Households may regard themselves as hungry, even if there are no recognizable signs of undernutrition. Further, even if households are not currently undernourished, they may have a significant probability, or well-founded fear, of future deprivation. Other measures of vulnerability to food deprivation also drawn from household surveys include the share of income spent on food and various coping-strategy indexes.
In terms of self-assessment indicators, the United States government pioneered the approach of assessing household food security on the basis of a score derived from 18 questions on food-related behaviours and conditions that are known to be associated with food deprivation (Kennedy 2003) . A number of developing countries have successfully implemented similar methodologies (see, for example, Nord et al. 2002) . This type of survey has been piloted extensively in Brazil (Segall Corrêa et al. 2003) , and a module has recently been included in that country's biannual national income survey. It also recently formed the centrepiece of a large food security study in Yemen and has been tested and applied in Bangladesh (Coates, Webb and Houser 2003) . Reduced forms of these subjective modules are found in many recent standard national household surveys, such as the World Bank's Living Standards Measurement Surveys (LSMS), and focus on respondents' perceived assessment of individual or household food security situation. One of the questions most commonly asked is called the consumption adequacy question (CAQ), and is generally worded as follows: 'Concerning your food consumption, which of the following is true?' Answers are generally coded as: (i) more than adequate; (ii) just adequate, and (iii) less than adequate. This question, common to all selected surveys, is the focus of our analysis.
The data
We analyse four household surveys to estimate household calorie consumption and total expenditure/consumption, dietary diversity and anthropometry, which are compared with the answers to the subjective food CAQ. For Madagascar, household calorie consumption, total expenditure and dietary diversity were constructed, as well as the subjective indicator. For Indonesia, only the subjective and anthropometric indicators were available. An interesting feature of the Indonesia survey is that it asked the CAQ for the whole household as well as just for the children of the household.
The results

Perception of food adequacy
Subjective indicators were included in all four household surveys, and the distribution of responses across countries can be seen in Table 1 . In all cases, with the exception of Indonesia, approximately 50 per cent of those surveyed considered their food consumption (and in the case of Madagascar, food expenses) less than adequate. The incidence of subjective food insecurity is many times smaller in Indonesia, around 10 per cent, which allows us to make our first point. Subjective indicators, as defined here, are not comparable across countries. It is extremely unlikely that the real (though unknown) incidence of food insecurity in Madagascar is the same as Albania, a country with much higher per capita GDP, much lower incidence of poverty, and lower incidence of food insecurity according to the caloric threshold and FAO indicators.
A small percentage of households stated that they had more than sufficient food consumption/expenses-2 per cent in Nepal, 3 per cent in Madagascar and Albania, and 17 per cent in Indonesia. It is not clear how respondents interpret this question. Also, in all four countries, the percentage of households stating that they had sufficient food consumption is higher in rural than in urban areas, although the difference is slight in Albania. 2 
Caloric availability
How do the results for subjective measures of food insecurity compare to the other indicators? We first compare the subjective indicators with calorie consumption for Albania and Madagascar, the countries where the latter indicator is available. 3 Median per capita daily calorie consumption and the percentage of households below the caloric norm are given in Table 2 for Albania as a whole and at the urban/rural and regional level. Although the national median value of 2912 is plausible when compared to the FAO figure of 2940 (FAO 2003b) , the results are somewhat counter intuitive and contrary to the incidence of poverty in Albania. Approximately 17 per cent of the Albanian population is found to be below the caloric threshold level. Calorie consumption is greater and a higher percentage of households are above the threshold in rural areas. Tirana has the lowest median calorie consumption, and the lowest share of households above the threshold (less than 75 per cent) of all regions, while the other regions are all roughly similar. In terms of the headcount index of poverty, Tirana has the lowest incidence of poverty, while the mountain region has an incidence 2 to 3 times higher. For the coastal region, the incidence of poverty and the percentage of households below the caloric threshold are roughly similar. Similar results are evident with Madagascar, as we shall see shortly.
The finding of higher calorie consumption in rural areas does not sit well with the common finding of higher poverty in rural areas, such as we find for Albania. There could be various reasons behind these results. First, because of heavier physical activities, rural people on average may consume more calories which are cheaper relative to the calories consumed by the urban population. In addition, or alternatively, there may be a systematic misreporting in rural or urban areas, or both, or from urban to rural areas, as food purchases and calories from food purchases are higher in urban areas.
overestimating consumption of home production in rural areas. Finally, there may be some kind of systematic nonsampling errors.
There is also a parallel here with the debate on poverty lines, namely the difference between the food energy intake (FEI) method and the cost of basic needs (CBN) method. It is not uncommon for poverty analyses based on the FEI method, where separate poverty lines are calculated, to indicate higher poverty rates in urban than in rural areas. At a given level of income, urban households tend to consume fewer, but more expensive, calories (Tarp et al. 2002) . Therefore, higher calorie consumption in rural areas is not an uncommon result, and has been found in other similar empirical studies (Hoddinott and Yohannes 2002; Skoufias 2001) .
Despite these difficulties, while we do not estimate the income elasticity of calories, we find a positive correlation coefficient of 0.53 between per capita calorie consumption and per capita real total consumption in Albania. Going back to Table 1 , contrary to the calorie consumption results, according to which rural areas have a significantly higher median, a marginally higher share of rural households (53 to 51 per cent) perceived their food consumption as inadequate. Despite these contradictory results, on average, some correlation between the two indicators is evident. The higher the per capita total consumption and the per capita calorie consumption, the more likely it is that a household reported adequate food consumption, as can be seen in Table 3 . However, this relationship holds only on average. Although the contingency table (Table 4 ) is significant at the conventional confidence levels, it shows that calorie consumption and subjective perceptions do not classify the same households as food insecure. More than half of the 83 per cent of households above the caloric threshold felt that their food consumption was less than adequate. About 58 per cent below the threshold felt the same way.
Similar results emerge for Madagascar. Using the figures based on the 30-day recall, overall median per capita calorie consumption is 2274 kcal, which is roughly approximate to the 2080 kcal estimated by the FAO method (FAO 2004) . 4 As for Albania, median calorie consumption is higher in rural areas than in semi-urban areas, and in semi-urban areas greater than in urban areas (Table 5) . Per capita calorie consumption and real per capita food and total expenditure (consumption aggregates) are positively correlated, with a correlation coefficient of 0.58 for food expenditure and 0.38 for total expenditure. Also in the case of Madagascar there is an evident correlation between the subjective measure, on one side, and the calorie and total consumption measures, on the other side. The higher the per capita total consumption and the per capita calorie consumption, the more likely is that a household reported adequate food consumption, as it can be seen in Table 6 .
Once again, however, this is true only on average. The correlation coefficient between subjective food adequacy and calories is only 0.1, while the correlation with total consumption is 0.23. While statistically significant, from the contingency table (not shown) just over half of the 68 per cent of households above the caloric threshold felt that they had less than adequate food expenditures. Similarly, approximately 45 per cent of the households below the caloric threshold considered that they had adequate food expenditures. Again, these two measures do not classify the same households as food insecure. 
Dietary diversity
In her review of the literature, Ruel (2002) finds that while there is no consensus in terms of conceptualizing or measuring dietary diversity, various measures of dietary diversity have been positively associated with nutrition adequacy, child growth, per capita consumption and energy availability. In its simplest form, dietary diversity can be defined as the number of different foods or food groups consumed over a given reference period (Hoddinott 1999a (Hoddinott , 1999b Hoddinott and Yohannes 2002) . For Albania, Madagascar and Nepal, we tested the subjective variable against four different diversity scores:
i) Simple count of foods (as listed in the questionnaire);
ii) Simple count of food groups (as listed in the questionnaire);
iii) Simpson Index, given by 1 -∑П i 2 ; and iv) Shannon Index, given by -∑П i log(П i ).
where П i is the calorie share of food i (i=1,2...). If only one food item was consumed, the last two indexes would be zero, so variety increases with the index value, thus establishing a continuum between a 'diverse' and a 'non-diverse' diet. We present results only for the simple count of foods, as none of the indexes tested outperformed the others, and dietary diversity-however measured-are found to be poorly correlated with subjective food adequacy in all countries analysed. Figure 1 shows that, for Albania, on average, as we move from the first to the fifth dietary diversity quintile, the percentage of households reporting less than adequate food consumption declines. These trends are similar nationally as well as separately between urban and rural households. The decrease, however, is not monotonic and the correlation coefficient is in fact quite low (0.15). Similar results are found for Madagascar, with a correlation coefficient of (0.16). 5 5 Note that a diversity index for Madagascar computed using only food purchases (to better compare with the subjective question) was also tested, but the results were similar. 
Anthropometry
Anthropometric indicators were calculated for Albania and Indonesia. Two anthropometric indices (z-scores) were calculated-wasting and underweight-and compared to the subjective food adequacy answers. In Albania, approximately 13 per cent of children were underweight, and 8 per cent wasted, with higher percentages in rural areas in both cases (16 versus 9 per cent, and 9 versus 8 per cent). In comparing with the subjective indicator, we find no correlation for both indices, and contingency tables are statistically insignificant (not shown). 6 Indonesia at the national level has a higher incidence of underweight children (25 per cent) than Albania, but a similar prevalence of wasted children. For both indicators the percentages are similar across urban and rural areas. The Indonesia survey also collected data on child subjective food adequacy, which in theory is more likely to be correlated with the anthropometric measures. 7 However, all matrices are statistically insignificant, with little evident correlation (not shown).
Multivariate regression
If subjective food adequacy (as defined here) is only weakly correlated with calorie consumption and with dietary diversity, and not at all with anthropometry, what is behind the subjective indicator? Does it reflect real perceptions of households regarding food insecurity, or is it too vague or blunt an indicator? Is it too subjective to lead to valid comparisons among households? One way to explore further the relationship across indicators is to use multivariate regressions to determine which socioeconomic characteristics are associated with perceptions of subjective food adequacy. We model the relation as a probit, where a positive coefficient of a given explanatory variable can be interpreted as being associated with a higher probability of food adequacy. 8
Two models are estimated. The second model is identical to the first except for the use of per capita food expenditures in lieu of per capita calorie consumption to see whether subjective answers are more responsive to food expenditure than to calories, but also because the food CAQ for Madagascar asked about food expenses, not consumption.
We start by simply regressing the CAQ response on per capita calorie consumption (and food expenditure) to quantify how much of the variability of respondent's perception is explained by our objective indicators. In the case of Albania, even though the binary model is statistically significant and the marginal effect fairly high, including only per capita calorie consumption explains very little (1 per cent) of the variation of the subjective indicator. The same applies to per capita food expenditure (6 per cent). This confirms our earlier discussion: per capita calorie consumption has little overlap with subjective perceptions and that much remains to be explained of the variability of our dependent variable.
More formally, the full model can be expressed as:
β 9 E + β 10 G + β 11 RD + β 12 S + ε where:
-C refers to the log of per capita calories per day or to the log of per capita food expenditure (two separate, identical models); 9
-D refers to a dietary diversity index;
-Following Morris et al. (2000) , A refers to a household asset index, including both agricultural and non agricultural assets;
-NF refers to the share of nonfood items in total consumption;
-Z refers to a vector of household characteristics including household size, dependency ratio, gender, age of the household head, pension status, gender of the respondent and age composition of the household;
-M refers to migration variables;
-O refers to occupation of the household head (skilled versus unskilled) and to whether the household head is employed;
-R refers to the religion of the head of the household;
-E refers to education;
-G refers to a series of geographical location variables;
-RD refers to relative deprivation, that is, a household's wealth position relative to other households in a given geographical area, which is calculated following Stark and Taylor (1989) . For Albania, the reference community is the village, which is feasible given access to census data. For Madagascar, the reference community is the province, the lowest possible level of disaggregation; 10 and -S refers to other subjective variables.
The results for the two full models can be found in Table 7 for Albania and Table 8 for Madagascar.
Once we add the full specification, the log of per capita calories becomes statistically insignificant. However, adding the remaining variables explains a larger part (36 per cent) of the variation in food adequacy perception. When per capita calorie consumption is replaced by per capita food expenditure, the model produces similar results. However, unlike per capita calories, per capita food expenditure remains statistically significant. This makes sense, as discussed earlier, given the tradeoff between calories and food quality as income increases.
Just as interesting is the role of the different types of variables in explaining perceptions of food adequacy in Albania. First, dietary diversity is highly correlated to subjective food adequacy. However, the dietary diversity index becomes insignificant when per capita calories are substituted with per capita food expenditure. This suggests that the dietary diversity index may convey similar information as food expenditure, and in fact the two are collinear, with a high coefficient of correlation (0.6). Second, a number of wealth indicators are associated with perceptions of greater food adequacy. These include the share of nonfood items in total consumption, ownership of assets and higher wage/skilled occupations. Greater levels of human capital, in the form of average years of education among adults in the household, are also associated with a higher probability of food adequacy. Third, differences in household size and gender and age composition do not appear to influence perceptions of food adequacy. However, in the case of Albania, at equal levels of calorie/food consumption, being a female respondent, a widow(er), or a pensioner is associated with a greater probability of food inadequacy.
Fourth, food adequacy is highly correlated with other subjective perceptions. 11 Households that are satisfied with their general current situation, who are little concerned about providing the family with food and other basic needs for the future, who do not perceive themselves as poor and who think that life has improved during the previous three years have a higher probability of considering their food consumption adequate. This suggests that perceptions of food consumption are influenced not only by the current situation (however the question was formulated), but also by changing status Note: * significant at 10%; ** significant at 5%; *** significant at 1% Note: * significant at 10%; ** significant at 5%; *** significant at 1%
over time ('relative' food security) and the perspectives for the future (vulnerability). If this is the case, then we should not be surprised that little correlation is found with current caloric adequacy. However, the statistical significance of other subjective answers may be simply capturing 'attitudinal characteristics' (Carletto and Zezza 2006; Lokshin, Umapathi and Paternostro 2003) rather than relative food insecurity and vulnerability. In other words, if a person is pessimistic about the present situation, it is likely that he/she is pessimistic also about the past and the future.
The probit models for Madagascar tell a similar story, albeit with some notable exceptions. Dietary diversity, occupation (except having a member of the household owning a non-agricultural enterprise), household asset score, religion and migration are statistically insignificant in both models. Household composition and characteristics still have little influence. However, the share of nonfood in total consumption and greater levels of human capital are also associated with a higher food adequacy. Furthermore, relative deprivation is statistically significant, suggesting that perceptions of food adequacy are influenced by relative wealth status. The poorer a given household is in comparison to a reference group, the higher the probability of perceived food inadequacy.
Also in the case of Madagascar, other subjective perceptions count. Those households whose budget has improved compared to the year before the interview and those who think that they are currently among the wealthy/wealthier households, have a higher perception of food adequacy. This makes eminent sense given the importance of relative wealth as measured by total per capita consumption.
Discussion and conclusions
The simple descriptive analysis presented suggests that, overall, calorie consumption, dietary diversity and anthropometry are at best weakly correlated to subjective perceptions of food consumption. 'Subjective' and 'objective' indicators do not classify the same households as food (in)secure. The weak correlations are similar to those found in other studies. Hamilton et al. (1997) find only a weak correlation between income and the US food security measure, with correlation coefficients ranging from -0.12 to -0.33, depending on the definition of income utilized. Coates, Webb and Houser (2003) find in a small sample in Bangladesh somewhat higher correlation coefficients (0.42-0.44), though they find particularly low correlation with calorie consumption. Both of these food security indicators were far more sophisticated than the CAQ utilized in our study, and were the result of extensive field testing.
The lack of correlation between anthropometry and perceptions is not surprising, at least for underweight. Anthropometric indicators reflect not only food consumption, but also care practices, health and other environmental factors. More surprising is the lack of correlation between wasting and perceptions, especially the (weakly) negative correlation found between wasting and subjective children's food consumption adequacy in Indonesia. Coates, Webb and Houser (2003) find a similar lack of association between anthropometric measures and the subjective indicator in Bangladesh.
From the multivariate analysis, dietary diversity appears to be more correlated with subjective perceptions than calories or anthropometry, at least for Albania. This corresponds to conventional wisdom on the relationship between food consumption, calories and wealth. As households become wealthier, instead of maximizing calories, they improve the quality of consumption (substituting better types of the same foods or expanding the diversity of foods eaten) and the type of consumption, such as eating out more often. This implies small marginal changes in caloric intake as incomes increase, but a large change in the composition of the diet and in the cost of each calorie. Hoddinott and Yohannes (2002) , in their cross country study, find that as households diversify their diets, they increase the consumption of relatively prestigious nonstaple foods rather than increase the variety of consumption within the group of staples. Note, however, that dietary diversity is not interchangeable with dietary quality, but is instead only one component (Ruel 2002 ).
The multivariate results for Albania show that the responses to the food adequacy question depend on a variety of household level and wealth characteristics. This confirms the earlier work of Pradhan and Ravallion (2000) for Nepal and Lokshin, Umapathi and Paternostro (2003) for Madagascar, who perform similar regressions, albeit with a different objective. Also, both of these studies find that relative income or, more generally, the relative position in society, influence reported perceptions. In Madagascar, Lokshin, Umapathi and Paternostro (2003) find that households living in population clusters with a high mean income are more likely to perceive their food consumption expenditure as less adequate compared to an average household, and that higher intra-cluster inequality negatively affects perceptions of food consumption adequacy. We find similar results for both Madagascar and Albania.
We take their analysis a step further, however, and we find for Madagascar that households that are poorer compared to their neighbours (relative deprivation)-holding household and community level wealth constant-have a lower perception of food adequacy. Finally, if the household's economic situation has worsened in the pastholding wealth constant-the household is much more likely to have a lower perception as well. These two results together suggest that the food adequacy questions may be capturing relative food adequacy, in comparison with neighbours, and respondent's perception of changing status over time. As such, they would reveal perceptions of vulnerability and would denote something quite different from standard quantitative measures. Our multivariate regressions show that perceptions of food adequacy are highly correlated with perception of relative and absolute wealth, both in the past and in the present. Therefore, not surprising is the finding of a weak (or, lack of) correlation with current food security and wealth as measured by quantitative indicators, which cannot capture vulnerability. On the other hand, we have suggested that the correlation among subjective indicators may be due also to 'attitudinal characteristics' and not to relative food insecurity and/or to vulnerability. Panel data would be needed to control for fixed individual effects and thus to determine whether perceptions are determined by vulnerability.
Finally, the measure of perception of food adequacy that we have been analysing in this paper is alarmingly simple when compared to the US food security index or to standard calorie consumption measures. While the relative imprecision of the CAQ compared to the more sophisticated US-type subjective food index may be sufficient for academic studies, this imprecision translates into missing food insecure households, when it concerns targeting food security interventions. While subjective food adequacy indicators may provide insight on the vulnerability dimension of food insecurity, the CAQ is a too blunt and ambiguous indicator for directly mapping food insecurity.
An effort towards developing subjective food security modules should go hand in hand with research into how to improve household survey data for food security measurement along other dimensions of the phenomenon, particularly calorie consumption. The recent trend in a number of countries such as Brazil, Yemen and Bangladesh to redesign a food security index based on local conditions and notions of food consumption is an important step forward, and should be encouraged in other countries carrying out LSMS-type household surveys.
This surely is not an easy task. The US food security module is the product of several years of methodological advances and of field testing. It measures the sufficiency of household food through food-related behaviours as directly experienced by people. One of its main drawbacks is that, while its internal validity and consistency have been extensively tested (at the population level, not at the level of an individual household), its external validity has not (Bickel et al. 2000) . The inclusion of a contextually sensitive module similar to that of the US into household surveys in developing countries, reflecting also future vulnerability, provides an excellent opportunity to validate externally 'subjective' indicators, both at the population level and at the level of the individual household. 
